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© Catheters. 

© An angiographic catheter (43) includes a rela- 
tively soft, tip portion (45) having a preformed cur- 
vature, and a resilient body portion (47) extending 
therefrom having a preformed curvature in the op- 
posite direction. A lumen (49) extends through the 
catheter for the injection of angiographic dye there- 
through to the right coronary artery. The part of the 
body portion (47) of the catheter which it in the 
aortic arch of the patient during use has an amount 
of curvature which is less than the amount of cur- 
vature of the aortic arch, so that the body portion of 
the catheter is resiliently deformed where it passes 
<N through the aortic arch. The deformation results in 
^the biassing of the tip portion (45) of the catheter 
30 into the ostium of the right coronary artery. Upon 
CO insertion into the aorta the preformed catheter is 
I s * oriented so that the curvature of the body portion of 
fvjthe catheter corresponds in direction to the curvature 
OJof the aortic arch, the tip portion of the catheter 
^ being disposed above the ostium of the right coro- 
©nary artery with the distal end of the tip portion 
-touching the wall of the ascending aorta. The tip 
5] portion of the catheter is moved down the wall of the 
ascending aorta until it reaches the ostium of the 
right coronary artery. 




FIG. 3. 
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CATHETERS 



This invention relates to catheters useful in 
cardiac angiography and more particularly to such 
catheters especially suited for the injection of a 
radiopaque dye into the right coronary artery. 

Coronary angiography or arteriography involves 
the insertion of a hollow catheter into an artery at a 
remote point such as an arm or leg. The catheter is 
typically guided to the heart itself by a guide wire 
over which the catheter rides. The guide wire is 
removed before use of the catheter. Once the 
catheter is properly placed, a radiopaque dye is 
injected through the lumen of the catheter so that 
an x-ray machine or fluoroscope may be used to 
determine the physical condition of the particular 
part of the heart under study. 

The exact placement of the tip of the catheter 
in the heart depends upon the type of coronary 
angiography to be performed. For example, in non- 
selective angiography the tip of the catheter is 
positioned in the aorta itself so that both the left 
and right coronary arteries can be simultaneously 
injected with radiopaque dye. In selective angiog- 
raphy, on the other hand, the tip of the catheter is 
actually placed in the ostium of the coronary artery 
which one wishes to study, in this case the right 
coronary artery, and the radiopaque dye is injected 
directly into that artery. Selective angiography pro- 
duces pictures having sharp images which are ex- 
tremely helpful in diagnosing and treating coronary 
diseases. 

Heretofore, some catheters used for selective 
right coronary artery angiography have not always 
retained their positions in the ostium of the right 
coronary artery during the procedure. As a result 
the radiopaque dye was not wholly injected into the 
right coronary artery and the images obtained were 
not as satisfactory as could be desired. While 
some catheters fall or pop out of the ostium, others 
are difficult to insert properly into the ostium ini- 
tially. In addition, some prior catheters have been 
known to dive too far into the right coronary artery 
itself, which can cause a spasm of the artery. 

It is also important that the catheter be made of 
the proper materials. Although a certain hardness 
and rigidity is desired to maintain the catheter in 
position in the ostium once the tip is inserted 
therein, a catheter which is too rigid is difficult to 
position properly. Moreover, a relatively hard tip on 
the catheter can result in the dislodging of plaque 
from the vessel walls, which is not desirable. Sev- 
eral catheters have been proposed or developed to 
solve some of the above difficulties. For example. 
US Patent 3.935,857 to Co discloses a cardiac 
catheter 7/hich is alleged to be useful in both right 



coronary and left coronary selective arteriography. 
On the other hand, Or Melvin P Judkins in Chapter 
7 of Coronary Arteriography and Angioplasty - 
(McGraw-Hill) discloses differently shaped cath- 
s eters for right coronary and left coronary selective 
arteriography. The Judkins right coronary catheter 
has a preformed curvature which is designed to 
assist in the placement of the catheter tip in the 
ostium of the right coronary artery and to help hold 
ro the tip in place during the procedure. Because of 
the particular configuration chosen for the Judkins 
right coronary catheter, it is necessary for the cath- 
eter to be made in a number of different sizes to 
accommodate different patients. It is also neces- 
75 sary in using the Judkins right coronary catheter to 
physically rotate the catheter approximately 180 
degrees once the catheter is in the heart to make it 
assume the proper position to enter the ostium of 
the right coronary artery. As Or Judkins points out 
20 in the aforementioned chapter, this rotation must 
be done very slowly and commonly gives rise to 
error in placement of the catheter. 

The present invention relates to a catheter par- 
ticularly suited for use in selective arteriography of 
25 the right coronary artery. 

A preferred embodiment of the catheter of the 
present invention has an improved ability, to stay in 
place in the ostium once placed there. Also it may 
be easy to manipulate, may reduce the possibility 
30 of spasm of the right coronary artery and may 
minimize trauma to the heart itself. The catheter 
may reduce or eliminate the need to select the 
proper size catheter to use with a particular patient. 
The catheter may be less dependent upon operator 
35 technique for proper placement of the catheter in 
the ostium of the right coronary artery and may be 
less prone to error in placement. 

According to the invention there is provided a 
right coronary artery angiographic catheter charac- 
40 terised in that it comprises: 

a relatively soft, distal tip portion (45), the tip por- 
tion having a preformed curvature in a first direc- 
tion; 

a body portion extending proximally from the tip 
45 portion, the body portion having a preformed cur- 
vature in a second direction, opposite the direction 
of curvature of the tip portion, the body portion 
being resilient so that it tends to assume its prefor- 
med curvature; 
so a lumen extending from the distal end of the tip 
portion through at least a substantial part of the 
body portion, the lumen being suitable for the 
injection of angiographic dye therethrough to exit 
from the distal end of the tip portion of the cath- 
eter; 
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the body portion having an amount of curvature in 
a second segment which is less than the amount of 
curvature of the aortic arch of a human being, the 
second segment being that part of the body portion 
disposed in the aortic arch when the tip portion is 
disposed in the ostium of the right coronary artery 
so that the body portion of the catheter is resiliently 
deformed where it passes through the aortic arch, 
the deformation resulting in the biassing of the tip 
portion of the catheter into the ostium of the right 
coronary artery when in use. 

The shape of the tip portion is preferably such 
as to prevent spasm of the right coronary artery 
when the tip portion is inserted in the ostium there- 
of. The tip portion of the catheter may extend in 
the direction of the right coronary artery approxi- 
mately ten millimeters when in use. The tip portion 
curvature preferably includes an approximately 
ninety degree bend which can have an inner radius 
of approximately five millimeters. Preferably the 
radius of curvature for the body portion exceeds by 
at least an order of magnitude, eg by a factor of 
approximately twenty, the radius of curvature of the 
tip portion. 

The method of using the catheter of the 
present invention includes the steps of inserting the 
preformed, hollow catheter through the aorta to a 
predetermined position above the ostium of the 
right coronary artery and orienting the preformed 
catheter so that the curvature of the body portion of , 
the catheter corresponds in direction to the cur- j 
vature of the aortic arch with the tip portion of the ' 
catheter disposed above the ostium of the right 
coronary artery and the distal end of the tip portion 
touching the wall of the ascending aorta. Then the 
tip portion of the catheter is moved down the wall 
of the ascending aorta (eg in a rotatory manner 
using the catheter torque and applying small injec- 
tions of radiopaque dye) until the ostium of the 
right coronary artery is located and reached. 

There the tip portion of the catheter is biassed 
into the ostium of the right coronary artery as a 
result of the tendency of the body portion of the 
catheter to. assume its preformed curvature from 
which it has been deformed in passing through the 
aortic arch. Once the catheter is placed, an ar- 
teriographic dye is injected through the hollow 
catheter into the right coronary artery. 

In the above method the catheter is preferably 
inserted into the ascending aorta in its oriented 
position with the curvature of the body portion 
corresponding in direction to the curvature of the 
aortic arch and the distal end of the tip portion 
touching the wall of the ascending aorta so that the 
tip portion may enter the ostium of the right coro- 
nary artery without being substantially rotated from 
its initial oriented position. 

In the inserting step the catheter may be guid- 



ed along the aorta with a guide wire disposed in 
the lumen of the hollow catheter until the catheter 
reaches the vicinity of the top of the aortic arch, 
and then the guide wire may be removed before 

5 the tip portion of the catheter moves down the wall 
of the ascending aorta. 

The invention also relates to a method of per- 
forming a selective coronary arteriography on the 
right coronary artery of a human being comprising 

w the steps of: 

inserting a catheter through the aortic arch into the 
ascending aorta of the human being such that a tip 
portion of the catheter is disposed above the 
ostium of the right coronary artery; 

15 orienting the catheter so that an open distal end of 
the catheter tip portion is pointed toward and in 
contact with the inner wall of the ascending aorta; 
advancing the catheter tip portion toward the 
ostium of the right coronary artery by moving the 

20 distal end along and contacting the inner wall while 
biassing the tip portion of the catheter toward the 
inner wall of the ascending aorta with resilience of 
the catheter body; and 

inserting the distal open end of the tip portion in 
25 the ostium of the right coronary artery responsive 
to the advancing and biassing steps. 

The invention is described by. way of example 
only in the following description of a* preferred 
embodiment shown with reference to the accom- 
30 panying drawings in which Figure 1 is a perspec- 
tive view of the human heart illustrating the relative 
placement/of the right coronary artery, the ascend- 
ing aorta, and the aortic arch; 
Figure 2 is a side elevation of the catheter of the 
35 present invention illustrating the overall configura- 
tion thereof; 

Figure 3 is a cross-sectional view of the catheter of 
the present invention; and 

Figure 4A - 4C are semidiagrammatic view of the 
40 catheter of the present invention in the process of 
being placed in the ostium of the right coronary 
artery. 

Similar reference characters indicate similar 
parts throughout the several views of the drawings. 

45 

Description of the Preferred Embodiment 

A typical human heart 11 (Fig 1) includes a 
50 right ventricle 13, a right atrium 15. and a left 
ventricle and left atrium (not shown). The aorta, 
labelled 17, arises from the aortic opening of the 
left ventricle and consists of three parts: the as- 
cending aorta 19, the aortic arch 21, and the de- 
55 scending aorta 23. At the base of the ascending 
aorta is located the ostia for the right coronary 
artery 25 and the left coronary artery 27. At the top 
of the aortic arch the brachiocephalic trunk 29, the 
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left common carotid artery 31 , and the left subcla- 
vian artery 33 branch off from the aorta. 

Also shown in Fig 1. although of no special 
relevance to the present invention, are the superior 
vena cava 35. the inferior vena cava 37, the left 
pulmonary veins 39, and the left auricle 41 . 

A catheter 43 (Figs 2 and 3) of the present 
invention is specially configured to be inserted 
through aorta 17 into the ostium of right coronary 
artery 25. More particularly, catheter 43 is inserted 
into a suitable artery, such as the femoral artery 
(not shown) and is directed by means of a conven- 
tional guide wire (not shown) to a position in the 
ascending aorta somewhat above the ostium of 
right coronary artery 25. The guide wire is then 
withdrawn and the tip of catheter 43 is moved into 
the ostium as described below in detail. 

As can be seen from Fig 2, catheter 43 in- 
cludes a tip portion 45 having a preformed cur- . 
vature formed therein in a conventional manner. 
This curvature is represented by the angle alpha 
between the two legs of tip portion 45. This angle 
in Fig 2 is 84.5 degrees, although an angle of 
approximately ninety degrees is also acceptable. 
This angle is chosen so that the tip portion 45 of 
catheter 43 will remain securely in the ostium of 
right coronary artery 25 once the catheter is 
placed. It is a function of the angle made between 
the ascending aorta 19 and the right coronary 
artery 25. 

Proximal from tip portion 45 of catheter 43 is a 
body portion 47 extending from the tip portion of 
the proximal end of the catheter. Body portion 47 
also has a preformed curvature formed therein by 
conventional means. As can be seen in Figs 2 and. 
3, the radius of curvature of the preformed cur- 
vature of body portion 47 is much larger than that 
of tip portion 45. Moreover, the angle beta formed 
by the legs of body portion 47 is also larger than 
the corresponding angle alpha of the tip portion. 
For example, the angle beta is approximately 125 
degrees. The curvature of the normal ascending 
aorta 19 in humans (although the present invention 
elso works well with abnormal ascending aortas) 
and is in the opposite direction from the curvature 
of tip portion 45. 

It is preferred that tip portion 45 may be rela- 
tively soft in comparison to body portion 47. This 
may be accomplished by making catheter 43 in 
accordance with the teachings of US Patent 
4.385,635 to Ruiz. 

As can be seen in Fig 3, catheter 43 has a 
lumen 49 extending axially through the catheter 
and terminating at the open distal tip of the cath- 
eter. This lumen allows radiopaque dye to be in- 
jected through the catheter into the right coronary 
artery once the catheter is properly placed. 

The angle alpha In Fig 3 is measured at right 



angles to the legs of tip portion 45 and is taken 
with respect to a generating circle having a radius 
R1 which defines the curvature of tip portion 45.. 
Radius R1 is preferably five millimeters and the 

s maximum distance tip portion .45. can extend into 
the right coronary artery with this catheter configu- 
ration is approximately ten millimeters. These di- 
mensions are chosen to ensure firm retention of 
the tip portion in the ostium of the right coronary 

10 artery without unduly increasing the possibility of 
spasm of the artery caused by "diving in" , or over 
insertion, of tip portion 45. The length and configu- 
ration of tip portion 45. as well as the opposite 
curvature of the body portion from the curvature of 

is the tip portion permits insertion of the tip portion 45 
into the ostium 25A only to the desired extent. 
Moreover, this configuration ensures that the distal 
end of tip portion 45 remains generally perpendicu- 
lar to body portion 47 and that the catheter will not 

20 -"roll up" during placement. 

The segment of body portion 47 immediately 
proximate tip portion 45 has a radius, of curvature 
R2 of. for example, approximately 100 millimeters. 
This curvature smoothly changes as one moves 

25 proximally away from the tip portion to* one having 
a radius of curvature of approximately 150 millime- 
ters. This • curvature ends a distance D1. 
(approximately 130 millimeters) from the distal end 
of the catheter, and the remaining portion of the 

30 catheter over a . distance D2 is generally straight. 
For a catheter 43 designed for femoral entry, dis- 
tance D2 may be, for example, approximately nine- 
ty centimeters. 

The actual placement of catheter 43 is illus- 

35 trated in Figs 4A • 4C. As shown in Fig 4A, the tip 
portion 45 of catheter 43 is inserted through the 
aorta to a position within the ascending aorta 19 
where the distal tip of the catheter is disposed 
above the ostium 25A of right coronary artery 25 

40 with the end of the tip touching the inner wall of 
ascending aorta 19 above the ostium. This insertion 
is preferably performed using a guide wire that 
straightens the preformed curvature of tip portion 
45 during insertion through the descending aorta 

45 and aortic arch into the ascending aorta. The guide 
wire is retracted to allow tip portion 45 to assume 
its preformed curvature. The tip portion 45 is then 
oriented so that the end of the tip portion is pointed 
toward and in contact with the right inner wall 20 of 
50 the ascending aorta, as shown in Fig 4A for exam- 
ple. The tip portion is then moved downwardly as 
shown in Figs 4B and 4C, contacting the right inner 
wall 20 of the ascending aorta, by physically apply- 
ing a torque to the proximal end of the catheter to 
55 cause the catheter tip to rotate somewhat, while 
injecting small amounts of radiopaque dye, until the 
rotatory motion and injections reveal that the tip 
portion 45 has reached the ostium 25A (Fig 4C). At 
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this point, tip portion 45 is biassed into the ostium 
by the body portion of catheter 43. More particu- 
larly, body portion 47 includes a first segment 51 
and a second segment 53. As can be seen by 
examining Rgs 3 and 4C, second segment 53 as 
shown in Rg 4C is deformed because no part of 
body portion 47 has a curvature as great as that of 
the aortic arch in wr .n second segment 53 is 
disposed. Body portion 47 is resilient, however, so 
the deformation caused by aortic arch 21 causes 
tip portion 45 to be forced to the left as shown in 
Rg 4C so that it remains firmly in place in ostium 
25A. 

Note that with catheter 43, there is no need for 
the user to accurately rotate the catheter to ensure 
proper placement. Nor is there any significant dan- 
ger of the catheter diving into the right coronary 
artery since the configuration of the tip portion 
prevents over-insertion of the catheter. 

Numerous variations, within the scope of the 
appended claims, will be apparent to those skilled 
in the art in light of the foregoing description and 
accompanying drawings. These variations are 
merely illustrative. 



Claims 

1 . A right coronary artery angiographic catheter . 
characterised in that it comprises: 
a relatively soft, distal tip portion (45), the tip por- j 
tion having a preformed curvature in a first direc- 
tion; 

a body portion (47) extending proximally from the 
tip portion, the body portion having a preformed 
curvature in a second direction, opposite the direc- 
tion of curvature of the tip portion, the body portion 
being resilient so that it tends to assume its prefor- 
med curvature; 

a lumen (49) extending from the distal end of the . 
tip portion through at least a substantial part of the 
body portion, the lumen being suitable for the 
injection of angiographic dye therethrough to exit 
from the distal end of the tip portion of the cath- 
eter; 

the body portion (47) having an amount of cur- 
vature in a second segment which is less than the 
amount of curvature of the aortic arch of a human 
being, the second segment being that part of the 
body portion disposed in the aortic arch when the 
tip portion is disposed in the ostium of the right 
coronary artery so that the body portion of the 
catheter is resiliently deformed where it passes 
through the artic arch, the deformation resulting in 
the biassing of the tip portion of the catheter into 
the ostium of the right coronary artery when in use. 



2. A right coronary artery, angiographic catheter 
as claimed in Claim 1 wherein the shape of the tip 
portion (45) is such as to prevent spasm of the 
right coronary artery when the tip portion is in- 

5 serted in the ostium thereof. 

3. A right coronary artery angiographic catheter 
as claimed in Claim 1 or 2 wherein the tip portion 
(45) of the catheter extends in the direction of the 
right coronary artery approximately ten millimeters 

ro when in use. 

4. A right coronary artery angiographic catheter 
as claimed in any one of the preceding claims 
wherein the tip portion curvature includes an ap- 
proximately ninety degree bend. . 

is 5. A right coronary artery angiographic catheter 
as claimed in Claim 4 wherein the ninety degree 
bend has an inner radius of approximateiy five 
millimeters. 

6. A right coronary artery angiographic catheter 
20 as claimed in any one of the preceding claims 

wherein the radius of curvature for the body portion 
(47) exceeds by at least an order of magnitude the 
radius of curvature of .the tip portion (45). 

7. A right coronary artery angiographic catheter 
25 as claimed in Claim 6 wherein the radius of cur- 
vature for the body portion exceeds the radius of 
curvature of the tip portion by at least a factor of 
. approximately twenty. 

30 
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